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that not only one fcetus has escaped, but that four of them have each 
a separate point of connection with the peritoneal membrane. The 
only explanation admissible under these circumstances is that the 
fecundated ova fell either from the ovary directly or from the end of 
the tube into the abdominal cavity, and took root upon the parts of 
the peritoneum with which they came in contact. If it be the case 
that they were rejected from the tube, it comes to be a question how 
this arose. Quite possibly it may have been through a suddenly 
reversed peristalsis. 

DISSEMINATED NECROSIS OF THE LIVER OF THE 
OX AND SHEEP. 

By}. M'FADYEAN, M.B., B.Se, F.R.S.E., Royal Veterinary 
College, Edinburgh. 

UNDER the above title I intend tb describe what is, if not a rare, at 
least an uncommon, disease of the liver of the domestic ruminants. 
I t is not to my knowledge described in any of the text-books
English or foreign-and I know of only one short reference to it, 
which I shall here quote at length :1_ 

"In the liver of cattle there sometimes occur nodules of various 
dimensions which on section are dry and yellowish-brown, and allow 
the original acinous marking to be still recognised. These nodules 
are necrotic pieces of liver. Sections of these nodules were prepared 
.after hardening in alcohol, and stained with alkaline methylene-blue 
solution. With slight magnification these showed the following 
picture. The dead liver tissue was completely colourless, stained 
parts were first visible at the limit between the dead and the living 
substance of the liver; these were wavy lines which were directed at 
right angles to the dead tissue. At some places these bundles 
penetrated in the form of spears into the tissue. With high magni
fication a structure could no longer be recognised in the unstained 
tissue; only in the marginal part of the nodule badly stained long 
bacilli were visible here and there. Farther outwards they became 
more and more numerous, and this was succeeded by long wavy 
~treaks and dense bundles of the same, which penetrated into the 
sound liver tissue. When portions of these nodules were inoculated 
into the anterior chamber of the eye of rabbits, the eye became filled 
with a mass of interwoven bacilli and became caseous; the bacilli also 
grew in the direction of the optic nerve as far as the brain. When 
the ear was inoculated with portions of the nodules it became swollen 
and caseous, and the cavity of the tympanum became filled with the 
bacillary growth. In mice inoculated subcutaneously on the back, 
the bacilli grew through the muscles into the abdominal cavity. 
These were perfectly classical pictures of perforation of a tissue 
determined by growth of bacilli." 

My own observations regarding this lesion date from the year 1886, 
when I received from Mr Winter of Limerick, at that time a student 
at the veterinary college, a portion of the liver of a cow which had 
~een under treatment by Mr Donald of Wigton. This piece of liver 
: 1 Schuetz, Der Streptococcns del' Druse del' Pfel'de. Al'ehh', f. Wi:§:;en. nnll Pl'akt. ThierheHknnde, 1888. 
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contained a large number of tumour-like yellowish nodules, having 
the characters described in the above quotation and more fully set 
forth in the following pages. 

The second case was encountered in the following year, but I 
cannot at this date recollect any of the particulars regarding it. 
Pieces of the liver are preserved in my collection for class purposes, 
with the date 1st April, 1887. 

The third case occurred in 1888, in the practice of Mr Roberts of 
\Vrexham, who sent a portion of the liver to the veterinary college. 
Mr Roberts found that in that case all the other organs of the animal 
(a cow) appeared normal. 

In the fourth case the same peculiar lesions were present 10 the 
liver of a sheep sent to the college by Mr Manuel, Hawick, 10 the 
month of January r890. , 

The fifth specimen was handed to me by Professor Walley, who 
obtained it from an ox killed at the Edinburgh Abattoir, also in the 
month of January r 890. 

The sixth and seventh specimens were sent to me during the past 
year by Mr Durie, Superintendent of the Edinburgh Abattoir. One 
of them was obtained from a bullock, and the other from a cow. 

The eighth case was brought under my notice in February last by 
Mr C. E. Gray, assistant to Mr Watkins of Lichfield. In making a 
post-JIlol'tem examination of a cow that had been suffocated, Mr Gray 
encountered these peculiar nodules in the liver, and sent a portion of 
the diseased organ to me for microscopic examination. 

Portions of the diseased liver from seven of these eight cases are 
still in my possession preserved in alcohol. To the list I ought to 
add a ninth case. This was a piece of the liver of a cow that was 
brought to me by Mr Combe of Dalkeith. The cow had died under 
circumstances pointing to the possibility of malicious poisoning, and 
some time after the carcase had been buried it was exhumed with a 
view to making a chemical analysis of the stomach contents and 
viscera. In the piece of liver submitted to me there were distinctly 
recognisable a large number of necrotic nodules; but as the organ was 
semi-putrid, no microscopic examination was made, and no part of it 
was preserved. 

JJ£acyoscopic Characters of the Liver.-There can hardly be any doubt 
that this disease has frequently been overlooked, owing to the fact 
that the peculiar lesions which I am about to describe may easily be 
mistaken for tumours. Even before the liver is incised, there are 
generally visible in its superficial parts a number of nodules, a more 
or less distinct projection marking the seat of each. The liver in 
some of the cases referred to above appeared to have been of normal 
size, but in both the cases in which I had the opportunity to examine 
the entire organ there was decided enlargement. This was most 
marked in the case from which the piece of liver figured in Plate I. 
was taken, the entire organ \veighing 29 lbs. In Mr Gray's case also 
the liver was much enlarged. The cause of this increase in volume 
and weight will be referred to presently. 

When a deep incision is made into the liver, it is found to contain a 
number of areas that are sharply defined from the surrounding com
paratively normal liver substance. These areas are always rounded 
in shape, but the line of demarcation between them and the liver sub-
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stance is seen, when closely examined, to be slightly irregular or wavy. 
The nodules are never conical or wedge-shaped. 

It is principally in respect of colour and consistence that the nodules 
differ from the surrounding liver tissue. The colour is not always the 
same; in some cases it is almost cream yellow, while in others it 
departs a little less from the normal liver hue, being of a dirty greyish 
or brownish yellow. Moreover, it is seldom that the colour is quite 
uniform throughout a single nodule, and in some cases the cut surface 
shows quite distinctly, when closely inspected, a lobulation like that of 
the normal liver. The nodules might then be described as condensed 
and decolorised parts of the liver substance. In other cases they show 
no traces of lobulation. 

The consistence of the nodules is always much firmer than that of 
the normal liver substance, and approaches near to that of unripe 
cheddar cheese. Both i.n colour and in consistence they present a certain 
resemblance to some firm forms of caseation, but they possess a degree 
of toughness and cohesion that makes it easy to distinguish them from 
caseated areas. When the nodules are cut with a freezing microtome, 
they yield sections that have no tendency to disintegrate or tear when 
floated in water; indeed, they sometimes appear to be tougher than 
the normal liver tissue. 

The size of the nodules is very variable, but the maximum size in 
any of the cases that I have examined was about that of a walnut. 
The nodules are not quite uniform in size in the same liver. A notion 
of the limits within which they generally vary in the same liver may 
be gathered from Plate I. In that case they were of what may be 
termed moderate size, but in some of the other cases the average 
volume would be only a little less than that of a walnut, and in two 
instances the maximum size was' rather less than that of a hazel nut. 
Very few of the nodules were smaller than a pea. The nodules were 
irregularly scattered throughout the liver in the two cases in which I 
had the opportunity to examine the whole organ, and they had no 
discoverable relationship to the blood-vessels of the 'liver. 

The number of the nodules is very variable, but in most of the cases 
examined by me they were, on an average, less widely apart than in 
the piece of liver shown in Plate I. 

Microscopic Cilaracters.-The slight differences presented by the 
nodules when examined with the naked eye correspond to certain 
differences in their minute structure. I shall take for description, in 
the first place, what appears to be their earliest stage. 

When a section from a nodule in this stage is stained with any of 
the nuclear stains, and examined with a low power, the distinction in 
colour between the nodule and the surrounding liver tissue is very 
pronounced. The ,tissue of the nodule is almost colourless, while in 
the surrounding liver parenchyma the nuclei are normally stained. 
Nevertheless, faint traces of structure may be made out in the diseased 
pq.rt, in the shape of columns of liver cells, sections of portal canals, or 
outlines of entire lobules. Generally, however, the nodule is almost 
structureless save towards its periphery. 

vVhen the extreme edge of the nodule is examined with a higher 
power, a very interesting structure is brought to light; and the actual 
nature of the lesion is immediately exposed. A very short distance 
from the rim of the nodule the liver tissue is absolutely normal, but 
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DISSEMINATED NECROSIS OF THE LIVER.. 
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in passing inwards the nuclei of the hepatic and other cells become 
paler, and very soon they are seen to be quite unstained. The cell
outlines are still discernible, but a very little further inwards the 
columns of liver cells become more closely applied together, and the 
individual cells cannot be distinguished.' A step furt-her, and it 
becomes impossible to make out any details of structure. The process 
is therefore one of cell necrosis, and the whole steps of it can be 
followed within a space which does not exceed that occupied by five 
or six liver cells. . 

A more advanced stage in the history of the nodules is that repre
sented in the annexed figure. Here the entire nodule, or at least a 
zone of it next the normal liver tissue, appears deeply stained when 
the section is examined with a low power; and a higher magnification 
shows that the colour is due to deeply stained nuclei. The cells to 
which these nuclei belong have the characters of leucocytes, and in 

Section from margin of a necrotic nodule of the liver of an ox, stained with logwood and eosin (x 50). 1. 
Normal liver tissue; 2. necrotic part invaded by leucocyte;; 3, 3. groups of leucocytes about to 
penetrate the necrotic part. 

many cases it is plain that they have migrated into the nodule from 
the still living liver substance. This is most evident in those cases in 
which the nodule is only partially invaded. The central part of it is 
then structureless, as in the earlier stage above described, while the 
peripheral part shows a structureless ground substance more or less 
closely beset with deeply stained nuclei. 

The invasion with leucocytes is always densest at the extreme outer 
part of the nodule, and it may be so close as to quite obliterate the 
necrotic ground-work of the part. Indeed, the entire nodule is some
times thus invaded, and it then presents an appearance which might 
easily be misinterpreted. 

At a little distance from the rim of the necrotic area the liver tissue 
may be perfectly normal, but immediately adjoining the necrotic 
tissue numbers of leucocytes are seen either in the intralobular capil
laries, or escaped from these and lying in groups between the columns 
·of liver cells. These are evidently leucocytes about to penetrate into 
the dead part. . , 

As these leucocytes invade the necrotic tissue they appear to follow 
certain lines of least resistance, and the partially invaded nodules thus 
.(:ome to present a. sort of mottled character, islands of perfectly 

D 
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unstained structureless material being surrounded by dense masses 
of deeply stained nuclei. 

A microscopic examination thus shows that the primary and 
essential lesion is a cell necrosis, comparable to that which occurs in 
an infarct; and that at a later stage the dead tissue, just as in an 
infarct, is liable to become invaded by wandering cells or leucocytes. 
In consequence of this invasion the necrotic nodule may come to have 
a greater volume than the piece of living liver tissue from which it 
was derived, through the addition to its substance by the leucocytes, 
and this appears to account for the increase in the weight and volume 
of the entire liver sometimes present. 

Tlte Cause of tlte Necroszs.-When one of these necrotic nodules 
from the liver of an ox is examined in what I have described as its 
early stage, it is found to contain an immense number of micro
organisms, apparently all of one species. These parasites are faintly 
visible in sections stained with logwood, but they stain most distinctly 
with methyl-blue. 

Plate II. represents the peripheral part of a necrotic nodule of the 
size of a small hazel nut, stained with carbol-methylene-blue after 
the manner of Kuhne. The section here depicted was made from the 
fresh liver with the freezing microtome, and stained immediately on 
the slide. In sections thus treated the greater part of the necrotic 
nodule is perfectly colourless, but even to the naked eye there is 
visible at its periphery a deep blue wavy line, beyond which, again, 
the normal liver tissue is seen of a faint blue. When this deeply 
stained line is examined under a low power, it shows the appearance 
depicted in Plate I I., fig. 1. The colour is seen to be due to an 
immense number of wavy and coiled streaks and lines, which are most 
numerous a little within the boundary line between the dead and the 
living tissue. Under a low power these streaks appear to be only 
sparingly present close to the unaltered liver tissue, and none are 
visible in the central part of the nodule. 

When these wavy streaks are highly magnified, they become resolved 
into long slender filaments. The appearance presented by the densest 
part of the above-mentioned deep blue line is shown in Plate II.. 
fig. 2. Here the filaments are intricately interwoven, like a tangled 
mass of hair or silk threads, and they show a tendency to be grouped 
into bundles. These long filaments are mingled with shorter bacillary 
elements. 

At the extreme edge of the necrotic part the filaments are less 
numerous; and where the histological details are still discernible, only 
an occasional filament is seen shooting out between the liver cells. 
This is the most favourable situation for studying the size and form 
of the micro-organisms. They are delicate cylindrical unbranched 
threads, scarcely broader than a tubercle bacillus. The shortest 
elements are not more than 3 or 4 p- in length, but many· attain a 
length of 40 p- or more. The substance of the filaments is sometimes 
unequally stained, but they are not distinctly segmented, and they 
show nothing suggestive of spore formation. In passing inwards from 
the zone in which the filaments are most numerous, they become less 
deeply stained, and they quickly disappear altogether from the central 
part of the necrotic tissue. 

My attempts to stain these filaments with gentian-violet, methyl~ 



PLATE II. 

DISSEMINATED NECROSIS OF THE LIVER. 

FIG. I.-Section from the margin of a necrotic nodule, stained with methylene-blue. To the left is seen the 
normal liver structure, to the right the necrotic part. The only stained elements in the latter 
are the dense coils and masses of Willi. (Hm·tnack, oc. 3, ob. 3, X 50.) 

FlO. 2.-From the same 8ectio~ as Fi.g. 1 ; taken just within the boundary line between the necrotic nodule 
and the normal hver tissue. Shows the dense growth of long wavy filamentous organisIns 
(Reichert, oc. 3, homog. oil·imm. -h;, X 850.) " . 
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violet, and fuchsin, by the methods of Gram or Weigert, have not been 
successful, and the best preparations that I have been able to make are 
those that were stained in the fresh state. 

The question now arises, are the micro-organisms causally related 
to the tissue necrosis? Out of the seven cases that I have examined 
microscopically the filaments have been demonstrable in five. In one 
of the two cases in which I have not found them all the nodules 
examined showed what I have described as the second stage-that is, 
the stage in which the necrotic part has become invaded by leucocytes. 
I think it not improbable that in this case the filaments were present 
in the first stage of the process, and that through the agency of leu co
cytes, or from some other cause, they have disappeared. In support 
of this it may be mentioned that the filaments have in the other cases 
been most numerous in those nodules that were devoid of this invasion 
by leucocytes. 

The absence of the filaments in the second instance cannot be 
accounted for in the same way. This was the sheep's liver men
tioned in the list of cases (page 47). Here the nodules were not so 
completely invaded by leucocytes; and I was much surprised to 
discover that they contained, instead of the above-described filaments, 
dense colonies of small micrococci. These occupied a position identical 
with that of the filaments in the other cases; they were absent from 
the central part of the necrotic nodule, and also from the surrounding 
healthy liver tissue. 

It appears from the quotation already given at the beginning of this 
article that Schlitz was successful in his attempts to transmit the 
disease by inoculation to rabbits. On the other hand, the few experi
ments that I have made in that direction have all had a negative 
result. 

From the sheep's liver already referred to I cut out with a 
sterilised knife a small fragment from one of the necrotic nodules, 
and introduced it into a subcutaneous pocket on the back of a 
rabbit. The wound healed perfectly well, and the animal remained 
healthy. 

In ~nother instance a portion of a necrotic nodule from a cow's 
liver was cut out with the usual precautions, and pounded with sterile 
distilled water in a mortar. Half a cubic centimetre of the turbid 
liquid thus obtained was injected into each of 4 animals-2 rabbits 
and 2 guinea-pigs. In one animal of each species the liquid was 
injected subcutaneously, and in the other intra-peritoneally. The 
result of the experiment was absolutely negative. 

I have made very few attempts to obtain cultures of the organism, 
chiefly because the majority of the specimens when they came into 
my possession were not quite fresh. In one case, however, I obtained 
on glycerine agar an organism which in its morphological characters 
closely resembled that figured in Plates 1. and II.; but owing to illness 
I neglected to renew the cultures for several months, and on returning 
to them I found that they were dead. 

It must therefore be admitted that the strict proof that the 
organism previously described is etiologically related to the tissue 
necrosis has not yet been led; but, at the same time, I see no reason 
to doubt that such a relationship exists, for no other hypothesis so 
well fits in with the observed facts. In saying this I· refer only to 
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the lesion met with in cattle, for it is perhaps best to draw no con
clusion from the single case observed in sheep. 

Assuming that the tissue necrosis is caused by this organism, the 
lesion must be considered one of the most interesting of the kind 
with which we are acquainted. In causing the death of the tissue 
elements in its immediate neighbourhood, this parasite is not peculiar, 
for the power of causing coagulative necrosis of the animal cells 
belongs to the tubercle bacillus, the glanders bacillus, and several 
other well-known organisms; but the primary destructive effect of 
these microbes becomes in a large measure masked by the reaction 
of the tissue elements around the centre of destruction, and particu
larly through the part played by the leucocytes. Here, however, 
what most strikes one on examining the margi,n of one of the 
necrotic liver nodules is the singular absence of any evidence of 
reaction on the part of the surrounding tissue elements in front of 
the advancing wall of organisms. The intensely destructive effect of 
the filaments is shown by the fact that the liver cells begin to exhibit 
signs of necrosis while as yet there is perhaps only a single filament 
in immediate contact with them; and yet, as in the nodule whose 
margin is figured in Plate 11., there may be absolutely no evidence of 
cell activity around the nodule. One might account for. this by 
supposing that the filaments excrete a substance which is rapidly 
fatal to the animal cells, but which has no tendency to diffuse into the 
tissues. 

It is true that at a later stage there is an abundant migration of 
leucocytes from the vessels around the necrotic nodule, but that differs 
in no respect from what follows the introduction of the blandest 
foreign bodies into the tissues, or from the zone of reaction around 
an area that has died from arrest of its blood supply. That it is not 
the consequence of the presence of the parasites seems proved by the 
total absence of cell migration where the filaments are most 
numerous. 

Upon several obscure points relating to these lesions the material 
at my disposal has not sufficed to throw any light. I have attempted 
to explain the absence of cell migration on the supposition that a 
rapidly destructive influence is exerted by the parasite, but it is 
evident that in some cases this influence must have ceased to operate, 
viz., in the case of those nodules that have become almost entirely 
invaded by leucocytes. Whether this is due to death of the 
organisms, and, if so, to what influence their death is attributable, are 
points that must be left for future observation to clear up. 

I am also unable to supply any information regarding the port of 
entrance of these organisms into the body. Presumably it must be 
from the alimentary canal, by way of the portal circulation; and one 
naturalJy desires to know whether the primary lesion may not be 
found in connection with the wall of the stomach or intestine. No 
such lesion was observed in any of the cases reported to me; but 
probably it was not specially looked for, and it might easily have been 
overlooked. In only one case h'ld I the opportunity to examine any 
other organ besides the liver. That was one of the animals killed at 
the Edinburgh Abattoir, and Mr Durie kept for my inspection the 
spleen and kidneys as \vell as the liver. The kidneys were much 
enlarged, the two together weighing 7 lbs. A microscopic examina-
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tion shows that the enlargement is due to a condition of parenchy
matous nephritis, but there are no lesions comparable to those present 
in the liver. The spleen was slightly above the normal size and 
rather soft, but it did not show any notable structural alteration, and 
no organisms could be discovered in it. 

My information regarding the clinical history of the cases is of the 
same meagre character. The sheep's liver sent by Mr Manuel w.as 
obtained from an animal that was the subject of what appears to have 
been malignant catarrh, and similar nodules in the liver were observed 
by Mr Manuel in another fatal case in the same flock. One of the 
livers obta,ined at the Edinburgh Abattoir was taken from a cow 
killed on account of illness of several weeks' duration. Regarding 
the clinical history of the other cases, I, unfortunately, know nothing. 
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PROTECTIVE INOCULATION FOR BLACK-QUARTER. 

WE greatly regret that the favourable results that we had ventured to 
anticipate from the inoculation of young cattle with a view to protect
ing them against black-quarter have not been realised, and that we 
have to report an occurrence in connection with the inoculation which 
has not only led us to abandon, for the present at least, the issuing of 
the" vaccin," but also thrown grave doubts on the protective value of 
the operation. 

On the 23rd of December last we sent to Mr Laithwood of Congle
ton, Cheshire, a quantity of vaccin sufficient for I 5 catt~e. This vaccin 
was received by Mr Laithwood on the following day, and he forthwith 
operated upon the IS animals. Within the next three days 5 of these 
animals died from typical black-quarter. That the death of these 
animals was caused by the inoculation there can be no manner of 
doubt, as Mr Laithwood informs us that in each case the well-known 
emphysematous tumour had its starting point at the seat of inocula
tion. 

It need hardly be said that we learned of this unfortunate occurrence 
with as much pain as surprise. Our surprise was caused by the fact 
that the same quality of vaccin had previously been used without any 
untoward result on 48 cattle, in five different herds. l When we say the 
same quality of vaccin, we mean that the material for vaccinating in 
all these cases was taken from the same sample of attenuated muscle 

1 The particulars of these inoculations are as follows :-
6th December, Mr Reali, Bentham, . 

lOth Mr Gofton, North Shields . 
11th Mr Stewart, Swansea. 
17th Mr W. Hunter, Newcastle-on-Tyne 
18th Mr W. Wood, Turriff . 

5 animals. 
10 

8 
20 

5 




